The study aims to investigate the mathematics anxiety-apprehension of prospective primary school teachers and its causes. The mathematics anxiety-apprehension of the prospective primary school teachers was analyzed using a number of variables. The prospective teachers were asked to provide written answers to open-ended questions about the causes of their mathematics anxiety. The study used mixed method research design. The quantitative data for the prospective teachers' mathematics anxiety-apprehension were collected using the Mathematics Anxiety-Apprehension Scale developed by Ikegulu (1998) and translated into Turkish with validity-reliability analyses by Özdemir and Gür (2011) . The qualitative part of the study used the phenomenological method, and the prospective teachers' metaphors for aspects of mathematics were collected as data. The participants in the study were third-and fourth-grade prospective teachers studying in the Primary Education Department of the Necatibey Faculty of Education at Balıkesir University. They were chosen by simple random sampling. The independent samples t-test was computed to analyze the quantitative data, and descriptive statistics were used for the qualitative data. The study found that the mathematics anxiety-apprehension of prospective primary school teachers who were Anatolian high school graduates was significantly lower. Mathematics anxiety-apprehension did not vary by gender, and the third-grade prospective teachers had significantly higher mathematics anxiety-apprehension. The causes of the prospective primary school teachers' mathematics anxiety-apprehension were found to be related to teachers, prospective teachers, the examination system, mathematics program-related and school facilities-related causes. The prospective primary school teachers often used metaphors such as life, crossword puzzle, game and human for each sub-theme, and 166 metaphors for mathematics were identified. The themes with the highest number of metaphors were basic principles of mathematics teaching, basic mathematical skills and mathematical knowledge, respectively.
Introduction
Mathematics anxiety is defined as "panic, desperation and cognitive disorganization that occurs in some people when they have to solve a mathematical problem" (Alkan, 2010) . According to Fennema and Sherman (1976) , mathematics anxiety is a strong feeling of apprehension and fear experienced when dealing with a mathematical problem. Mathematics anxiety has been described as a serious and insolvable problem that occurs when students are beginning their educational lives (Hannula, 2005) . The students under the influence of such an anxiety are not able to attain the expected level of mathematical knowledge, and they may resort to the memorization of mathematical knowledge without understanding and internalizing it (Işık, Çiltaş, & Bekdemir, 2008) . Students' mathematics anxiety inevitably causes the quality of their education to fall below the desired level. Mathematics anxiety is a psychological state that can result in failure, loss of self-confidence and inability to use abilities and skills effectively. It affects individuals' future plans and is among the important issues that educators should seriously consider (Üldaş, 2005) . situational, dispositional and personal (Byrd, 1982) . Keçeci (2011) describes the causes of mathematics anxiety as: "causes arising from the field," "causes arising from the structure of education and from educators" and "causes arising from students and their environment." Causes arising from the field include the structure and sequence of the educational program used for mathematics and factors related to the content of mathematics such as mathematical terms and formulas (Byrd, 1982; Skiba, 1990; Tobias, 1978) . Causes arising from the structure of education and from educators are related to mathematics teachers' influences on students (Lazarus, 1974) . It has been claimed that a considerable amount of primary and secondary level mathematics teachers have mathematics anxiety themselves and transmit it consciously or unconsciously to their students (Baydar & Bulut, 2002; Berebitsky, 1985; Buhlman & Young, 1982; Chaffee, 1986; Hackett, 1985; Kelly & Tomhave, 1985) .
It has been acknowledged that as well as the anxiety levels of mathematics teachers, negative teacher behaviors (Shodahl & Diers, 1984) such as intolerant instructional methods (Fitzgerald, 1997; A. Harris & J. Harris, 1987; Skemp, 1971) are among the factors that cause mathematics anxiety. The instructional methods used in mathematics education are another main cause of mathematics anxiety (Bohuslav, 1980; Burton, 1984; Byrd, 1982; Greenwood, 1984; Strawderman, 1985; Williams, 1988) . It has been established that instructional methods based on rote learning (Buhlman & Young, 1982; Kogelman & Warren, 1979) , inauthentic methods (A. Harris & J. Harris, 1987; Zacharias, 1976) , quick solutions for mathematical problems (A. Harris & J. Harris, 1987) and methods that include single solution strategies (Byrd, 1982; Kogelman & Warren, 1979; Tobias, 1978) increase mathematics anxiety. The effect of individuals' psychological and emotional characteristics on mathematics anxiety can be examined as elements of their socio-psychological state. Students fear making mistakes in mathematics classes (Zakaria & Nordin, 2008) . The negative attitudes and practices of teachers are cited as factors that affect anxiety. Another teacher attitude that causes anxiety is teachers' concentration on one student or student group (Baydar & Bulut, 2002) , which can be called favoritism.
A review of the recent literature shows that in general, prospective teachers' mathematics anxiety is related to their past experiences and primary school fs. Students' mathematics anxiety causes the quality of education to fall below the desired level. Many studies' findings indicate that mathematics anxiety affects success in mathematics negatively and it as also cognitive, emotional, behavioral and physiological effects. Although mathematics anxiety has been under investigation since the 1950s, only the recent literature has studies about the elimination and prevention of this anxiety. Some research studies suggest that mathematics anxiety can be eliminated by psychological counseling and developing mathematical skills. The identification of the causes of prospective teachers' anxiety can enable their recognition of the behaviors that lead to anxiety. It is believed that, in this way, when they start their profession, prospective teachers can observe their students' behaviors with heightened awareness and prevent the creation of an atmosphere that would lead to anxiety, make efforts to reduce anxiety and improve attitudes towards mathematics into a more positive one. For this reason, the examination of prospective primary school teachers' anxiety levels and its causes is crucial for increasing the quality of education. This study's aim is to gain insights into the prospective primary school teachers' mathematics anxiety-apprehension and its causes. Here are its research questions: 1) Does the prospective primary school teachers' mathematics anxiety-apprehension significantly differ by class level, type of high school attended or gender?
2) What are the prospective primary school teachers' metaphorical perceptions related to mathematics?
3) What are the causes of the prospective primary school teachers' mathematics anxiety-apprehension?
Method

Research Design
The focus of the study is to investigate whether prospective primary school teachers' mathematics anxiety-apprehension differs according to a number of variables and to explore its causes. It used a mixed method research design. Since this research design yields quantitative and qualitative results that can be compared, its reliability should be high (Patton, 1990; Hammersely & Atkinson, 1995) . Brevver and Hunter (1989) state that the reliability of studies can be increased by confirming one type of data with the other. This study's validity and reliability is ensured by triangulation.
The behaviors, meanings, perceptions and experiences related to concepts can be defined through phenomenological approach (Yıldırım & Şimşek, 2008) . For this reason, phenomenological research design was used for the qualitative part of this study. The causes of prospective primary school teachers' mathematics anxiety-apprehension were investigated using semi-structured interviews and metaphors. Its quantitative part used descriptive research design because descriptive research describes facts and events as they are (Tanrıöğen, There was 6.01918 points of difference in the prospective teachers' mathematics anxiety-apprehension scores in favor of the male prospective teachers. To determine the significance of this difference, the independent samples t-test was used, and it was found that there was no statistically significant difference by gender for the prospective teachers' mathematics anxiety-apprehension [t(106)=-1.848, p>.05] (Büyüköztürk, 2006 (Büyüköztürk, 2006) , and the third-grade prospective teachers had higher levels of mathematics anxiety-apprehension. (Büyüköztürk, 2006) . The results indicated that the prospective teachers who graduated from non-Anatolian high schools had higher level of mathematics anxiety-apprehension.
Results and Interpretations for the Second Research Question
The metaphorical perceptions of the prospective teachers were analyzed using descriptive statistics and thematic coding. A total of 166 metaphors were provided by the prospective teachers. These metaphors were examined based on the literature and with experts in the field. The metaphors were grouped in three main themes according to their common traits. During the specification of the themes, the basic principles of mathematics teaching and the basic skills in the mathematics education program suggested by Altun (2005, pp. 8-13) were taken into account. The prospective teachers' metaphorical perceptions related to mathematics and their frequencies by class level are shown in Table 4 . Table 4 shows that the theme, the basic principles of mathematics teaching, includes sub-themes such as developing positive attitudes towards mathematics, developing negative attitudes towards mathematics, establishing conceptual bases and attributing importance to prerequisite relations. The theme of mathematics knowledge includes the scope of mathematics and part-whole relations sub-themes, and the basic mathematical skills theme includes the reasoning, associating with daily life and problem solving sub-themes. Bal-İncebacak and Ersoy (2016) found that male prospective teachers had higher levels of anxiety in the second and third grades, whereas female prospective teachers had higher levels of anxiety and all prospective primary school teachers had the highest levels in the fourth grade. Baloğlu (2004) found that female prospective teachers had higher scores in both general mathematics anxiety and mathematics test anxiety than male prospective teachers. However, for numerical calculations anxiety, male prospective teachers were found to have higher levels of anxiety than their female counterparts. There was no statistically significant difference between male and female prospective teachers for mathematics course anxiety.
These results indicate that mathematics anxiety is not an issue to be examined superficially, as noted by Baloğlu (2004) .Scholars have summed up the causes of mathematics anxiety in three main categories: student-related, teacher-related and education-related (A. Harris & J. Harris, 1987) . Its causes have also been characterized as situational, dispositional and personal (Byrd, 1982) . Keçeci (2011) suggests that the causes of mathematics anxiety are: "causes arising from the field," "causes arising from the structure of education and educators" and "causes arising from students themselves and their environment."
The secondary focus of the study is to explore mathematics anxiety-apprehension in detail. Its findings show that the prospective primary school teachers' mathematics anxiety-apprehension was related to teachers, the prospective teachers themselves, the examination system, the mathematics program and the school facilities.
One cause of teacher-related mathematics anxiety-apprehension is the inability of teachers to choose the correct teaching strategy. The prospective primary school teachers drew attention to their teachers' inability to transmit their mathematic knowledge accurately and effectively. The teaching methods used by teachers are highlighted by Baloğlu (2011) as highly important causes of raising the level of students' anxiety. Gresham (2010) , Clark (2013) and Tretter (2012) also note that negative experiences of learning mathematics, negative classroom environment and negative teacher attitudes cause mathematics anxiety. Similarly, Zakaria et al. (2012) assert that mathematics anxiety has effects on mathematics success and that teachers should try to understand students to help them get rid of anxiety. Plaisance (2009) points out teachers' inability to teach mathematics entertainingly and poor attitudes. Bekdemir et al. (2004) emphasizes that students are heavily influenced by negative experiences with their teachers. Thus, teachers themselves serve as an important cause of students' mathematics anxiety. Regarding the efforts that teachers should make to understand their students, as Zakaria et. al. (2012) emphasize, the prospective primary school teachers in this study touched upon teacher-related causes when they described their teachers as: "not endearing, committing violence, playing favorites, indifferent, complicating mathematics, frequently changing and ignoring student levels." It is worrying that the idea of committing violence or favoritism is mentioned in the study. However, violence, favoritism and ignoring student levels are also encountered in the literature. This indicates teachers' mathematics teaching anxiety, a type of anxiety defined by Levine (1993) and Peker (2006) as anxiety experienced during the teaching of mathematical concepts, theorems, formulas or problem solving. Thus, when explaining the teacher-related causes of their mathematics anxiety, the prospective primary school teachers contributed to the finding in the literature that mathematics anxiety is transmitted by teachers (for example, Aiken,1976; Baydar & Bulut, 2002; Berebitsky, 1985; Buhlman & Young, 1982; Chaffee, 1986; Hackett, 1985; Kelly & Tomhave, 1985 , Lazarus, 1974 Karakaş, Türker & Turanlı, 2008) .
One of the prospective teacher-related causes of mathematics anxiety was the incomprehension of mathematics subjects. Similar results are in the literature. For example, Bal-İncebacak and Ersoy (2016) found that prospective primary school teachers are alienated from mathematics and have a feeling that they were unable not perform successfully as a result of negative experiences with their teachers. This leads to a lack of self-confidence, which the prospective primary school teachers described as another prospective teacher-related cause of mathematics anxiety-apprehension. The prospective primary school teachers' self-related causes were incomprehension of mathematics subjects and lack of self-confidence. Likewise, Peker (2006) stated that mathematics anxiety is related to factors such as mathematics field knowledge, attitudes towards mathematics and self-confidence. Clark (2013) , Tretter (2012) and Plaisance (2009) associated mathematics anxiety with not forming relationships between mathematics and the real world.
The prospective primary school teachers who participated in the present study have similar views. The prospective teachers stated that calculations take a long time during problem solving, that they are seized with fear when they encounter different problems, and that they are biased in solving problems. These results suggest that the prospective primary school teachers are also affected negatively when learning about mathematics, which was also concluded by Rodrigues (2012) in a study of mathematics anxiety and fear. Understanding mathematical knowledge and forming relationships with this knowledge occurs during problem solving (Swings ies.ccsenet.org International Education Studies Vol. 10, No. 11; 2017 & Peterson, 1988 . To do problem solving, students should have the ability to gather the concepts and calculations needed (Bernardo, 1999) . However, the prospective primary school teachers drew attention to two important points, memorized mathematics teaching that is unrelated to daily life and the intensity of the mathematics subjects in the mathematics program, when ranking the causes of their mathematics anxiety-apprehension. Prospective teachers and the students should do problems based on real life situations, and the feeling of being able to problem solving should be aroused to reduce mathematics anxiety-apprehension. The idea that mathematics is a part of daily life should be transmitted to prospective teachers and to students by learning by doing and experiencing the sense of wonder.
A review of the literature reveals that there are environmental, individual and ambient factors that contribute to mathematics anxiety (Cemen, 1987) , and mathematics anxiety has different dimensions (problem solving, evaluation, mathematics tests, numbers, learning mathematics, passive monitoring and performance anxiety) (for example, Baloğlu, 2004) . The prospective primary teachers provided examples of prior experiences that involve the sub-dimensions of mathematics anxiety when they were explaining their mathematics anxiety-apprehension. Uusimaki and Nason (2004) also explained that the causes of prospective primary school teachers' mathematics anxiety and negative ideas were experiences of learning mathematics in primary school. The prior experiences of the prospective primary school teachers served as starting points for the causes of their mathematics anxiety. The mathematics learning and teaching experiences of the prospective primary school teachers in this study can serve as a guide. Similar inferences have been made in the literature (Keklikçi & Yılmazer, 2013; Putwain & Symes, 2011; Hadley & Dorward, 2011; Bates et. al., 2011; Peker & Ertekin, 2011; McGlynn-Stewart, 2010; Bekdemir, 2010; Adnan & Zakarai, 2010; Martino & Zan, 2010; Gresham, 2009; Rule & Harrell, 2006; Özçakır-Sümen, Çağlayan & Kartal, 2015) .
Another important step taken by this study was to explore mathematics anxiety-apprehension through metaphors. The examination of metaphorical perceptions showed that the third-and fourth-grade prospective primary school teachers used the life, crossword puzzle, game and human metaphors frequently for each sub-theme, and a total of 166 metaphors were identified. The themes including the highest number of metaphors were the basic principles of mathematics teaching, basic mathematics skills and mathematical knowledge, respectively. The fourth-grade prospective primary school teachers' production of a higher number of metaphors under the theme of the basic principles of mathematics teaching was evaluated to see whether they have negative or positive attitudes towards mathematics. This negatively correlates with their lower levels of anxiety than those of third grade prospective teachers. The fourth grade prospective primary school teachers who are expected to take PPSE and TFKT, and thus have a high level of mathematics anxiety, produced more metaphors, which could be explained by their broader knowledge of the mathematics field. The fourth-grade prospective primary school teachers also mentioned the sub-theme of attributing importance to prerequisite relations in mathematics more frequently. The metaphors used in the other themes were equal in number in terms of class level.
Similar inferences have been made in the literature. For example, in a study conducted by Özçakır-Sümen, Çağlayan and Kartal (2015) to analyze prospective primary school teachers' mathematics fear, metaphorical perceptions were grouped under the themes of life, games and difficulty. Güveli et al. (2011) investigated prospective primary school teachers' metaphorical perceptions related to mathematics and found perceptions of mathematics as an exciting course and as a boring and difficult course. Mathematics as a course that includes many subjects was also prominent among the prospective primary school teachers' metaphorical perceptions. Şahin (2013) found that prospective teachers associated mathematics with intelligence, being enjoyable, being necessary, difficulty and success, and least frequently associated it with being unnecessary, easiness and authority. The students in the department were separated into three groups depending on their metaphors for mathematics, and the prospective primary school teachers were found to associate the concept of mathematics with positive metaphors.
In learning and teaching mathematics, the most important problem is said to be mathematics anxiety (Baloğlu, 2001 ). Thus, prospective teachers' level of mathematics teaching anxiety should be reduced before they start their profession, and they should only start teaching after having been successful and gained self-confidence in their fields (Peker, 2006) . For this reason, this study's results are crucial for future generations to learn mathematics without any anxiety, apprehension or fear. Its results will contribute to the literature and guide further research.
